Introduction
Incidence of preterm labor, premature and low birth weight babies is high in our country which is about 36 %. 1 Due to advanced treatment facilities preterm babies survived more than past. These Premature babies who survive needs special attention as they may develop complications like osteopenia, which leads to growth retardation, delayed bone maturation, fractures with minimal trauma and other complications in infancy. Most of the previous studies reported the incidences of osteopenia of prematurity was as high as up to 25-75%. 2, 3 Osteopenia of prematurity refers to the hypomineralized skeleton of the premature infant compared to that of the normal fetal skeleton resulting from inadequate in-utero accretion of minerals. Their bone mineral content at term corrected age has been found to be 25-70% lower than in term. 4 In very low birth weight infants (birth wt <1500 gm & gestational age <32 wks), it occurs almost without exception. This is not surprising considering that about 80% of fetal skeletal mineralization takes place during the last trimester of pregnancy. Thus one would expect increasing degree of osteopenia in premature infants with decreasing gestational age. It has been observed that about 20-32% of infant with birth weight<1500 gm have fracture and with birth weight. less than 1000 gm, it is about 50-60%. Prevalence of osteopenia in preterm babies between 34-36 wks of gestational age is not clearly available. Osteopenia is expected to be higher in preterm, low birth weight babies in our country because of the factors like high incidence of small for gestational age babies, poor ante-natal care, inappropriate post-natal feeding of these neonates without any supplementation and also feeding mismanagement. In addition to nutritional factors, several neurological & mechanical factors increase risk for developing osteopenia of prematurity. Preterm babies are hypotonic and require longer period of immobilization which predispose to osteopenia. 5, 6 Fetal accretion of calcium has been estimated to increase from 130 mg/kg per day at 28 wks gestation to as high as 150 mg/kg per day at 36 wks gestation. 7 Maintaining this intrauterine accretion rate of minerals after birth has been one of the challenging tasks in neonatology, and the failure to achieve skeletal retention of Calcium and Phosphorus equal to the intrauterine rate is the most important factor in the etiology of osteopenia. Maternal deficiency of vitamin D as well as toxemia of pregnancy may contribute to the development of osteopenia in infants due to reduced supply of Calcium, Phosphorus & vitamin D to the fetus. 8 The fetal demand for Calcium progressively increases during the course of pregnancy starting from 7 mg/dl to as much as 350 mg/dl near term. It appears that major cause of osteopenia in very low birth wt infants receiving adequate daily vitamin D, supplementation is deficiency of Calcium & Phosphorus. This problem is present even in the stable, relatively healthy, growing premature infant. For these infants, mothers' milk containing 25-35 mg/ dl of Calcium & 10-15mg/dl of phosphorus simply does not contain enough minerals to support skeletal growth at the intrauterine rate, even assuming 100% retention. Preterm human milk does not contain appreciably more of these minerals. So supplementation is required. Following preterm birth, mineral accretion is decreased relative to the increase in bone length and skeletal growth, resulting in decreased bone mineral apparent density and bone mineral content at corrected term gestational age. 9 Serum alkaline phosphatase, serum calcium and serum inorganic phosphates have been suggested to be a way of identifying preterm infant with osteopenia of prematurity. 10 With this view this study was conducted to see the prevalence of osteopenia in preterm babies and to see the effect of supplementation with calcium and phosphorous.
Materials and Methods
The longitudinal observational study was done from January 2005 to June 2006 in the department of Neonatology of Dhaka Shishu hospital & Maternal and Child Health Training Institute. Premature baby of 28 -35 wks of gestation were included in the study. Babies with gross congenital anomaly or severe birth asphyxia or history of chronic illness of mother, or drugs like frusemide, aldectone, aminophylline, phenobarbitone were excluded. Gestational age assessments was done by history of LMP & or by New Ballard score. All cases were managed according to unit protocol. After initial stabilization of the patient, blood samples for serum Calcium, phosphorus, alkaline phosphatasewere taken at around 10-14 days of age. X-ray of lower limbs was taken at that time to identify osteopenia. This investigation was done in the Biochemistry & Radiology Department of Dhaka Shishu Hospial, and in Maternal and child health training institute. Babies were given breast milk when tolerated. Some babies were given formula milk whose mothers were not present with baby. Osteopenia was defined by X-Ray evidence of bone demineralization & elevated level of alkaline phosphatase (>600). XRay evidence of bone demineralization in preterm with osteopenia was graded as follows: Grade I:Loss of dense white line of metaphysis with increased submetaphyseal lucency and thinning of cortex. Grade II: Changes of grade 1 with irregularity, fraying, splaying and cupping of metaphysis. Grade III: Changes of grade II and evidence of fracture. [11] [12] [13] Measuring osteopenia by bone densitometry is also good method of assessing bone maturity. Unfortunately we could not do it due to high cost. So this prospective study was designed to assess the osteopenia in preterm baby by using biochemical and radiological parameter. 
Results
A total of 96 preterm patients were studied. Out of them, 27 patients had osteopenia. Among the osteopenic babies, male were 67% and female were 33%. Most of the babies (66%)were within 28-32 wks of gestational age. Seventy-eight percent babies were 1000-1500 gm, 15% were <1000gm & 7% were 1500-2000gm (Table-I) . Sixty seven (67)% were within 32 weeks gestation 78% were VLBW.
Biochemical Parameters-Initial mean serum calcium level was 1.66 mmol/L, after 3 month it became 2mmol/L (Fig.-1) .
Mean serum phosphorus level was 1.58 mmol/L initially and it was 2.08 mmol/L after 3 month (Fig.-2) . 
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Serum alkaline phosphatase level was 736.6 initially & follow up level after 3month was 353.14. (Fig.-3 ) The serum alkaline phosphstase values decreases with increases of age. Less the gestational age more the alkaline phosphatase level(p=.048) ( Table-II) .
ALP level was significantly higher in osteopenia babies of gestational age less than 30 weeks those who are more than 30 weeks of gestational age.
Mean calcium level was directly proportionate to the weight of the babies (p=0.02) ( Table -III) . Initial mean calcium level was significantly low in babies' weighting less then 1.2 kg than babies who were more than 1.2 kg.
Growth Parameters -Initial mean weight of preterm babies was 1277 gm and it became 3448 gm after 3 month (Fig.-4) . This weight gain was higher compare to growth chart (Fig.-5) .
Length was initially 39.49 cm and 3 months after follow up it became 50.88 cm (Fig.-6 ).
The above figure shows weight of preterm babies whose mean weight initially was 1277 and the follow up weight was 3448. The mean value of weight follow up increases.
According to Radiological finding, 25 out of 27 osteopenic patient had grade-1 features and 2 cases had grade-2 features. No cases had grade-3 findings.
Discussion
Prematurity and low birth weight is much higher (about 30-50%) in Bangladesh. One of the common problems of prematurity is inadequate mineralization and growth of the bones (osteopenia), leading to subclinical and clinical fractures and improper growth of the babies. This study was done to find out the prevalence of osteopenia in preterm babies and to see the effect of supplementation with calcium and phosphorous.
Preterm babies without major congenital anomalies delivered or attaining two hospital were analyzed. Total 96 babies were studied. Osteopenia was found in 27(28%) babies on the basis of biochemical and radiological findings. The male to female 2:1. (Male were 67% & female-33%). Our study showed that degree of osteopenia is directly related to degree of prematurity. In our study sixty seven percent babies were of less than 32 weeks of gestation and majority of the babies (78%) were of birth weight between 1000-1500 gm. Other studies showed the similar findings of osteopenia in relation to gestational age and weight of the babies. Catch et al and Backstorm found in their study that mean wt and gestational age of osteopenic babies were 1255.39±181.7 gestational age 31.62±2.15. 16, 17 Gestational age is an important factor. The less the gestational age, more the baby develop osteopenic feature.
All (28%) the osteopenia babies were supplemented with calcium (200 mg/kg/day) and phosphorus (90 mg/kg/day) along with multivitamin drop (for vit D)and were followed upto 3 months. Only few patient had side effect of vomiting without dehydration. They grew adequately with their length and weight. Their mean weight after 3 month was 3448 kg and mean length 50.8 cm, which showed their adequate growth in comparison to standard growth chart. 18 The risk of developing feature of osteopenia is more in less gestational age and less body weight. 19, 20 Out of 27 preterm cases 2 babies died. One due to extreme prematurity (wt 725 gm of birth wt) and another died at the age of one & half month of age possibly due to sepsis. The study populations were selected purposively from a selected hospital of the country. The finding might be area specific and might not necessarily represent national situation.
There was no control group (without supplementation) to compare the growth with the supplemented case. Bone densitometry could not be done. Radiation hazards of X-Ray could not be avoided in infants.
Conclusion
Prevalence of osteopenia is high (28%) in premature infants. Radiological evidence of osteopenia was directly proportional to the degree of gestational age. Serum phosphate was significantly low in infants with osteopenia. Calcium and Phosphorous supplementation has showed very good effect to achieve normal growth pattern.
Recommendation
With the help of biochemical and radiological parameter we can easily diagnose osteopenia of preterm babies and counsel the parents about the complications and how to overcome the problem early.
